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* Chapter #.° 


Walter %. Francois. 


. _ chapter Hy deniting with Construction Plant, As divided into four parts, 
of which this is the fourth, being a ag col Moe of the plant devoted to the 
earth, and oak exsavation of the Intake, the Yellend River, the forebay, the 
Power House and 2s | Fall-race. The first part of anes R deals with the 
construction plent used ca ie 2 ty pry’ second pert with the plant used 
in _bransportation, ae the. Shird part token OF she pepe rteys en plant uaed 


for the earth ond rock excavation of the Canal. 


The excavation work i the Intake and in the Yelland liver was entirely 
in earth and, as carried out up to March Slat, 1922, involved methods different 
from those used in the earth end rock excavation of the Ganal. This wort wae 


gub-squeous excavation, = = im whieh tpuld 
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‘The Porebay excavation was dene in the same way as the Canal excavation 
and in the dry, and with the same plent. The Gate-house excavation was carried 
out in the same way as the Yorebay excavation. 

fhe Fower House excavation was also done in the dry by meuns of the 
shovels which had worked in the Canal, 

The rock faces of the walls of the Forebay excavation were not lined with 
goncrete as in the case of the Canal, but were finished with gunite over all 
tho faces of the softer rock that had been exposed. The floor of the Porebay 
was left as excavated. 

Gunite was applied also te the less durable portions of the trimmed sur- 
face of the cliff after tke pofed free, Kine Penstooks and the Promenade were 
completed. YFractically no work was done on the face of the cliff except 
trimming and scaling by hand over those portions in the vicinity of the Power 
House building not oscupied by the conerete envelopes of the Fensteoks. The 
exeavation for the penstock envelopes was carefully ot down by hand and 


light blasting. 


Th 8 Intake. 


fhe Design of the Intake. 
it was originally intended to construct the Intake in the usual form of 


submerged boom, but in May, 1918, the engineers of the Hydro-Blectric rower 


Commission decided to adopt a design of Intake which would in their judgment 
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minimize the danger of shutting down of the power plant through ice trouble, 
this decision being arrived at as a result of special studies and experiments. 
These studies do not form a part of the construction plant which is the princi-e 
pal audject of this Chapter, but their decision has an indirect bearing on the 
eénstruetion plant and it was therefore considered in crder to make a further 
reference to the atudies and experiments at this jumctura. The site of the 
Intake at the juncticen of the Wellmnd River with the Niagara River and its 
relation to the principal topographical features may be clearly seen by refer- 
ence to the airplane view on page H~1f6 hereof and being Photograph No. H-6l. 
In the operation of the hydro-electric power plants at Niagara Palis with 
the submoreed type of rate oe iP i dite guentities passes under the 
existing submerged booms. Although the inoperative periods of the plants have 
not been protracted, they havo nevertheless been the cause of considerable 
enziety and trouble especially at that of The Ontario Power Company of Niagara 
Fallse A radical difference between the plant of the ‘meenston-Chippawa Power 
Development and the other developments im the neighborhood of the Falls is 
that the water is conveyed to the plant through 4 water-way thirteen miles 
long, whereas in the older plants the power houses are relatively close to 
the Intake. In the older plants the total quantity of accumulated field ice 
is relatively emall, and it can generally be disposed of within a few days by 
being passed through the turbines. The engineers of the Nydro-Klectris Power 
Comission say that they fear that the long canal of the Queenston-Chippawa 
Power Development presents an opportunity for an ice jam which might be guite 


impracticable to remove, if the field ice were permitted to pass the Intake 
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_firplane View of Intake 


Taken Jamary 7th, 1922. 
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WOrkKS « 

In cases where a stronz east wind is blowing, the field ine is driven 
towirds the westerly shore of the Niagara liver, ond, as indiseted in the 
series of six pictures, being photographs Nos, H-82 to He87 inclugive on 
poges E158, 1-159, and H-160 hereo?’, has been at times carried a sonsider- 
able distance up the Yelland iver, notwithstanding the fact that it was 
driven against the ourrent of the stream. ‘The artificially reversed 
current of the Velilend liver from the Ningrars Aiver to the plont wonld 
natureliy tend to make this condition more samate, ani the engineers of the 
Hydro-Bleatric Power Commission state that they therefore believed there was 
the greater renson to try (oe ene iffioulty. 

Ravine observed the phenomena illustrated in the last mentioned photo- 
graphs when 2 thirty-mile easterly wind was blowing, and in others of 4 
Similer nature on record, and having studied the existing methods of admit~ 
ting water from the bottom of the channel, they designed so series of models 
and installed them in the ohamnel at the Dufferin Islands in June, 1918. 
Sheir report on the first series of tests wee completed in Ogtober of that 
year. As a.result of the tests, the whole matter was sabritted to Mr. K. D. 
Johneon, Consulting Ingineer, for his consideration, with the request that 
he develop a formla for the design of the entrance openings in the sub- 
merged portions. Following ir, Johnson's reperts, a second sories of ox 
periments was sonducted in January, 1919, and completed in November of that 
year. 


The models and the experiments were 211 made one~twentieth full sine 
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To face page H-158 


No. H~82 


Photograph showing 


Nisgara Aiver Dri ft 
looking easterly. Strong easterly wind. 


faken April llth, 1918. 


COLPRLY. 


Ho. H-83 
Photograph showing 
Niagara River Drift Ise in Welland Rive: 
looking easterly. Strong easterly wind. 


Taken May Sth, 1917. 
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No. H~34 


Photograph showing 


looking easterly. Strong easterly wind. 


Taken May Sth, 1917. 


COR” 


No. H~85 
Photograph showing 
u iver Drift Welland River Channel, 
looking westerly. Strong easterly wind. 


faken May 6th, 1917. 
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Ho. H~86 
Photograph showing 


Niagara Hiver Drift foe in Welland liiver Channel, 
looking easterly. Strong easterly wind. 


Taken May Sth, 1917. 


COPY 


Ho. He87 


Fhotograph showing 


looking eusterly. Strong easterly wind. 


Taken May 5th, 1917, 
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and the velocities were correspondingly reduced. Photographs Kos. H-86 

and H-89 on page J-162 hereof show the character of the work on the models, 
the lower picture being thet of a serles of tests which indicated that it 

was impossible to obtain the desired results by single openings at the outer 
ends of the admission tubes, The upper picture shows the model tubes which 
wore devised and which proved that it was possible to so design the edmission 
openings throushout tho length of the tube that the water covld be received 


from the bottom of the stroam in equal volume per unit of lengcth of tube, 


The Gegision finaliy adopted by the Commission wag to desim the Intake 
in tuch a way that the iad Wea © ts 12 vy be obtained as shown by the ex 
periments, but to obviate immediate oapital expenditure it was deaided that 
the outer part of the tubes should not be constructed until she need there- 
for will have been proven by the operntion ef the plant. Mesnvwhile the 
design stands essentially as a submerged boom intake with provision for the 


addition of the outer part of the tubes should such addition be found 


necessary. 


The method used for the exoavation of the site of the Intake, located 
on the southerly side of Hog Island, was curried out by the dipper dredge 
"Charles Boone". ‘The matorlal above water consisted entirely of earth. The 
sub-aquecus portion of the site was covered by about 12 feet of water, and 


the rock sariage carried an over-burden of about 16 feet of boulder clay 
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Ko. H-88 


Photograph showing 


side openings. 


Taken August 6th, 1919. 


COPY 


No. H~89 
Fhotograph showing 
Model for Intake Zubes at I 


end openings only. 


faken September 18th, 1919. 
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which increased in density and hardness near the rock surface. In order to 
provide a dry site for the subsequent erection of the concrete Intake structure, 

a temporary dam was built from the north-easterly side of Hog Island ontside 
the line of the structure and joining with the westerly shore of the River. 
the dam was built by driving # line of steel sheet piling down the centre of 
the ¢hosen location, and depositing the earth spoil from the dredging on either 
side of the sheet piling. For part of the length of the dam a double row of 
steel piling was driven. ‘The construction of the dam may be seen by reference 
to Photographs You. "-90 and H-91, included as page H-164 hereof. The greater 
portion of the spoil from the Inteke site was deposited in the Niagara River 
immediately downatream from a ©..P.. Y. disposal area marked "0" on the 
plsn included herewith as page H-165,. Prom this source the disvosal area "ar 
received 762,095 ouble yards of material, The spoil was transported from the 
excavating plant to its destination in bottom-dumping scows. In the early 
part of the work, the scows vere dumped in the channel on the northerly side 
of Nog Island. At the later period they used the digposal area "C", being 
controlled in their course by a 2,000-foot eable anchored to a pier specially 
built in the river and operated by a Lidgerwood unloadsr, as a safety pre- 
eantion and for speedy manipulation, the ourreunt in the river being such that 
it was not feasible to handie the scows with tugs. 

& portion of the spoil was talten to the disposal ares marked “A" on the 

plan already referred to, in bottom—dumping ecows towed in the usval way by 


tugs. Two photographs, veing No. H-92 and No. H-93, on pave H-167 hereof, 
show the dredge "Charles Boone" in operation, 
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Wo, H+90 F 
Photograph showing — 


Temporary Dem Construct lon et Intake. 


Yaken June. 15th, 1921. 


No. H~91 
Photograph showing 
Temporary Dam Construstion ond Dredging 


at Intake. 


Yaken December 2nd, 1920. 
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The dredge "Charles Koone” had a dipper oapacity of 5 cubic yards and 
wos steam driven. ‘he dredging plant consisted of the dredge “Charles Boone”, 
the tug “Crawford”, the tug "Harold B. Phillips" and four sqows, one of which 
was used for coaling. ‘The plant was the property of the 0. 5. Boone Dredging 
and Constrastion Co. Limited, of Toronto, and was rented by the Hydro-Electric 
Power Commission at the rate of $145.99 per day complete, under a contract 
aly entered into on September 18th, 1915. By the terms of the contract the 
plont was to be returned to Port Dalhousie by the Slet of October, 1919. It 
was further provided that 1f the contemplated work were incomplete by that 
date the contract time could be extended ami the cancellation date of the 
lease could be fixed by oie (ork foh Mirty days’ written notice. While 
the plent was in transit betwoen Toronto and Fort Dalhousie the rental to he 
paid was $72.59 per day, being one-half the working rental. 

A temporary dam was thrown across the southerly channel from Hog Island 
to the mainland almost opposite the lighthouse, thus enclosing the Intake 
site, im order to pormit the water level within the enclosure to be lowered 
after the dredge finished. An opening was left in this dam until the work of 
the Charles Boone’ was completed. The dam was then closed, and the site 
was unwatered by means of centrifugal pumps mounted on s scow. The rock 
surface and the material overlying it was subsequently cleaned up in the 
dry by small steam shovels, ‘The alrplene picture on page 5-156 shows the 
two temporary dams in their relation to tho work. 


he work of clearing off the rook on the site of the Intake was com 


pleted in 1921, and on May Sth, 1922, a contract was let to Messrs. Tomlinson, 
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Wo, H+92 
Photograph showing 
Dredge "Charles Boone” Working in Intake. 


Taken Oetober 5th, 1918. 
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No. y~93 
Photograph showing 
Dredge "Charles Boone" Working in Intake. 


Saken September 18th, 1918. 
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haoow end vacdonala for the building of the sonorete atructure of the Intake. 


he 


the ‘contractors provided their own conétruction plant and executed the com 


tract dodae oF general ivection and: spmneten of ‘the. Somer of the uydro~ 


Se 


/Brectric 3 cower Comm{ saion. The Hydro=llectric Power Conm.ssion ne no right” 


of ownership in the eo : ruction plent used by the contractors, ths ‘contract | 


being in the ueaal form in which-the contfactor undertakes ‘the, ‘onpletion at 


certain desinitel nt por specified unite of finished Tork. 


{ 


“The strvcture included. tn the omlinson, | vagaw aiid Heedonel4 contract =f! 
is indicated on the plan on page 1-169 noroot. The contract included alse a : 
fhe removal of the steel sheet piling? ra ‘the tio tonporary das, the whole 


+ ve ‘completed by. vecenbor Qs QP AY conractors ¢ finished all. of the 
work, with the wesansioe ‘oF the removal of the piling, Pe onty br} (ines | 


aR ler ac at oe a 
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The removed of the piling was pe Be | in hare, 1925. 


Se eg em en ra 


The" J Hyteoorteetrte Power Commission arranged for tha ‘roroval of the LS 


¢ ‘TION Ct 


earthwesnos ‘evtemporary dams by theidwedge "Charlee Beane', wich had 


i. a oye 
ak kh Ae” 


poen previously rented for work near the tntake and in the Welland 1 River ,| 
ftom ‘the < oe Se Boone Dredging.end Construction So. In the cag wethis 


kd nea plans of work, the Ce Qs Boone Dredging and Construction ve. i 


rHROU 


is doing the  necenmary excavation at) the rete of $5 cants per cubic yard « 
for a Hacargpitiri Syocnt of wintor work, and 4% cents per cubie yard for the 


bulk’ af the porto to be removed during the newing: RUMMGT » 
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The excavation work on the Welland River up to March sist, 1922, was 
all sub-aqueous, ond was done by the dipper dredge "Charles Boone", the is 
suction dredge “Cyclone”, the uation dredge “Hennessy", formerly called 
the "Niagara", and a Lidgerwood gablewsy. 

The Yellend River from the Intake to Station 170 is show on the map 


ineluded herewith as page H-171, ond that portion from Station 179 to Mont- 


rose is shown on the next (" ‘Ogea 72 hereof, 


The ahannel for its full improved section from the site of the Intake 
dom to the Chippawe highway bridge at Station 55+50 was completed by the 
"Charles Boone’. Setween the Chippawa highway bridge and the Michigan 
Central Railroad bridge at Station 63+50, the channel war partly finished 
by the “Charles Boone”. Beyond the Michigan Central dailroad bridge as far 
as Fell's Creek the Charles Boone” made » pilot out for the passage of the 
dredge "Cyclone" dite the journey of the latter to work at Montrose on 
the Canal. | 

The greater part of the spoil from the "Charles Boone" in doing this 
part of the work wis deposited in disposal area "0" shown on page #165 
hereof, although a small part of it was deposited by side ousting. 

All the work done by the “Charles Boone” was under the dredge plant 


rental sontract already referred to on page U~166. 
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tne Lidgerwood cableway used by the Hydvo-dlectriec Power Commission for 
the excavation of the channel of the “elland iver, commenced work at Station 
73+00 on May 13th, 1918 amd completed its work on July @nd, 1921. It was pur- 
chased by the Commission for the work. ‘The plent consisted primarily of 4 steel 
cableway suspended from two travelling towers, one on either bank of the river. 
fhe slack of the gable was taken up by counterweights suspended over the towers. 
The detuils will be seen by reference to the four photographs, Nos. H-94 to 
H.97, inclusive, on pages H-174 and H-175 hereof, The Lidgerwood plant was 
adopted by the engineers of the Hydro-Electria Power Commission as the most 
expeditious and economical available means of improving the Welland River 
ohannel after inspeoting Gf) PreK the United States. The reasons 
for the adoption ov the plant have been fully set forth in Chapter G, pages 
G~7 und GS, Whe engineers of the Hydro-Zlectrie rower Commission state that 
the work was suspended in 1921 because they considered that the immediately 
essential channel improvements had then been finished and that the oompletion 
of the balance of the channel luprovement might well be deferred pending a 
drop in labour and material costs. 

the cableway deposited its spoil on the relatively narrow area abutting 
on the northerly shore of the Yelland Hiver, marked “b" on the plan included 
herewith as page H-145, 

The steel cable was 2) inches in diameter, and the span between the 
towers was 800 feet. ‘The exsavating bucket was of the clam-shell type clear-~ 
ly shown in Photograph H-96 on page H-175 hereof, with a capacity of 3 subie 


yards, and was worked by electric motors located in the head tower. 
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No. B94 


Photograph showing 


Taken May 20th, 1918. 
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No, H-9S 


Photograph showing 


Taken August 8th, 1918. 
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Noe He96 


Photograph showing 


taken May 20th, 1918. 
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fhe total amount of material excavated by the Lidgerwood cableway was 
787,062 guble yards. — 

The heed tower of the gableway was destroyed by fire on September Z5th, 
1921, as the indivect result of a storm which caused « short cireait and 
permitted a stray electric current to enter the operating room over the 


telephone wires and ignite the woodwork. 


The dredge “Hennessy, a suction dredge with a 14-inch discharge pipe, 
was used. by the Coumission to do a small amount of work under contract, more 


particularly in comection with the removal of the last 30,000 owbic yards 


of sub-aqueous excavation crt Pe ey previous to filling the canal. 


The. "Hennessy" was later used by Mesers. 2. 0+. Leahy & Company, Limited, 
during the sumer of 1922 as part of their plant to commence exonvation work 


pending the completion oi the new hydraulic dredge "Stewart", 


On Hay 2ind, 192k, a contr.ct was entered into between the Hyiro-Llectric 
Power Commission and Kessra. ll. 0. Leahy & Company, Limited, of Ottawa, for 
dredging in the ‘elland iiver, whereby the contractor undertook to remove not 
less than 800,000 qubic yards of earth by, the Jist day of December, 1922, 
Vietory Sonds to the amowmt of Y109,900 were deposited with the, Hydro-Zlectrie 
Power, Commission by the contractor as a guarantee for the fulfilment of the 
eontracte By the terms of the contract the contractor agreed that the con- 
tract prices include the furnishing of all labour and materlals and the pro- 
viding of al] plant and apparatus required in the work. The contractor under- 


took also to supply 411 work ond material in connection with the drainage of 
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the valley of DeWitt Creek, all beine included in the price paid for dredging 
‘at the contract rate. fi | 
fhe contract 1s divided into four sect tons containing quantities es- 
“timated for tender purposes as follows: 
Section I, Canal, Station 15 to Station 60 esecesesesseos 525,000 cuoyds, 
Section II, River section, Station 165 to Station 244+40, 500,900 ou.yds. 
Seetion III, Canal, Station 0+00 to Station 15+00 ...+0+. 175,009 myds. 
Section IV, Welland iver, Station 24400 to the 
entrance to the fulse or temporary channel ° 
‘end false channel to Station 15, anal chainage ....... not estimated. 
the prices in the contract aret | 


“Earth excavation are (ose Ts Dh His code te S5¢ per cteyd. 


Barth exeavation, in ense contract be cancelled 
when excavation has exceeded 500,009 cubic 
yards but has not reached 800, 900 seeeneeesrseeneveense ObY POF Gueyde 


Barth excavation in quantities less than sinh ci poy wr per ousyd. 


Por the completion of the contract Messrs» Leahy & Co. built a specially 
hitenel electric suction dredge, the "Stewart", having a 20-inch discharge 
pipe, and a minimum estimated capacity of 175,009 cubic yards yer month. Zhe 
gapacity of the motor driving the pwm is equivalent to 1,500 horse-power, 
and the electric energy was purchased by the contractor from the Niagara 
System of the Hydro~Llectria Power Commissions 

There was considerable delay in the construction of the dredge, and it 
did not commence the river exenrath om until October 26th, 1922, 

; The aredge and ave sqaipmont being the property of the contractor, the 


Sebve-Ribakels ower Commission has no right of ownership therein. 
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The dredge "Stewart" was operated 94 working daye during the winter 
season of 1922-23, but it was seriously handicepped by the severe winter 
weather, and the shifts per day varied ereatly. Daring this period 527 97 59 


eubic yards of material were removed, 


Zhe Forebay. 


The excavation of the Forebay, which was entirely in rock, was carried 
out by the same general methods as were used in the Canal excavation, and 
by the same plant. This also applies to the eteavation for the Screen House 
substructure. On the compforiog 9 bast a excavation, the walls were 
‘gealed down and treated with cunite to prevent disintegration. ‘The floor 
of the Forebay was not lined with concrete, tut was left, after being trimmed 
up, in its naturel condition, the engineers of the Hydre-Eleoctric Porer Com- 
mission considering that the seams would naturally silt up through the dis- 
integration of tho shale of which there was sonsiderable at this point and 
that water-tightness would be obtained within a very short period of time in 
event of there being infiltration through the bottom when first filled with 
water. 

fhe general conditions in the Forebay may be seen by reference to Photo- 
graph No. H-98 on page H-179 hereoz. 


The conorete diffuser at the entrance to the Forebay was wilt with the 


ordinary construction plant employed on the work in due course, a mixing 


machine, a concrete tower, chutes and concrete bugeies belng used. 
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No. H~98 


looking southerly. 


faken January Sth, 1920. 


(H-179) 


WALTER J. Francis & COMPANY. 
Copy For ENcLosure roMr. J. Allan Ross. 
(H=1.80 } 


Soreen House, Fower House and Tail-race. 


The exoavation for the Fenstooks was all in rock and involved two dis- 
tinetly different constraction methods. fhe horizontal section of the Pen- 
stooks from the Screen House on the face of the oliff was done by tunneil- 
ing, ond the inclined portion over the face of the cliff was executed by 
careful close drilling, light blasting and hand trimming, the spoil being 
removed after it had dropred to the bottom of the gorge. Generally speak- 
ing, the face of the cliff was not removed, but was merely trimaed and 
adapted ao that it would conform to the relative positions of the Screen 
Hoase ami Power House and ‘on er y the Fenstocks. The exposed faces 
of the crystalline rook were QO in hs natural condition, and the less 
durable rogk above the power house roof was treated with gunite to prevent 
disintegration. 

he shaft and tunnel for the elevator at the southerly end of the 
Sereen House was exeavated by the usual methods employed for shafts and 
tunnels. 

he Photograph, No. H-99, on page H-131 hereof shows the face of the 
olif’ at the site of the Power House after it had been cleared of trees and 
vogetution, The next page, 1-182, shows a picture, Photograph No. H-100, of 
the trimeing operntions in progress. Photograph No. H-101, page H-185 here- 


of, shows one of the shumels trinmed for a main unit penstook. 


The site of the Power House was entirely in rock. On the rock surface 
there was a considerable overburden of talus, which was removed by means of 


electric shovels and cast towrds the river, thus assisting in forming the 
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temporary dam between the substructure excavation and the river current. 
"his detail of the umwatering of the eubstructure site proved so efficient 
that the excavation was easily kept dry by means of ome six-inch electrical- 
ly driven centrifugal pump. The excavation for the substructure was done by 
drilling and blasting, ond the spoil was leaded by shovel No. 4 (electric) 
into cars which were hauled out of the excavation at the commencement of 
the work on a 17 per cente ia by a steam locomotives The use of the 
@lestric shovel obviated the difficulty which would have rendered it 
impossible to commence the excavation with a steam shovel on the necessarily 
and abnormally steep autting-in grades. This construction track joined 
the ueenston-Power ronal gesky fri an acted as a service railway for the 
disposal of the spoil in the <ueonston disposal srea, The excavation of 
the power house pit averaged about thirty feet in depth, and was almost 
entirely in Queenston red shale. The character of the rock formation as 
a whole may be seen by reference to the general cross sections at the 
Power House on pages H-45 and B-46 in the Chapter entitled General Descrip- 
tion. ‘The use of the large shovel, purchased for the Canal excavation, 
rendered it possible to complete the lower House substructure excavation 
early enough to permit the first main unit to function ae soon as the 
Senal was ready to receive the water from Chippawa. 

Photographs Nos. H~102, H~103 amd 4-104, included as pages 4-185, 
N-186 and H~187 hereof, respectively, show various stages in the progress 
of the excavation work at the site of the Power House, and are self- 
explenatorye 

The general bottom at levation 224, having been reached by the shovel 


‘dient 


stasis teria od? baw moktavesse oumtorrtedwa att meewded mab yistoqwes ay 
dretolite oa bovow odie einteottedae ead %6 gakvetewme eg ‘vo fieteb aid? 
~{aotutooke somtmute eto to ocwem yd Yeh tgex yhiuss mew mottavecne edd tadt _ ; 
Yd emok caw orutorntedme ed? wort aolgeveoke sd? vqmany Snpiceuvtere aeviah yf % 
totrsoele) + oof feveda yd bebool wae {loge edt baw enatseald bag gui ilixh 
«$0 teemocavmns, eff 34 solvavoone edt te seo Solved exew Hotdy ano odat , Mi 
pth Yo eeu ont? sovidomonot mode @ Ys hain vtmeo weg VL & a0 atsow oft Mee 
ht Rewbwes vad biwow doddy Yrlaolrtib emt hetatvdo Lovoie olrioele | 
Wktesroows ed? ao Levers maesa s dain aotiavenee edd comeumop of eldtuzcgmt = 
 «bentol, tbat solteraican ef4? .eehore wingaittae geese wilserronds bag 
oid amt yewliat eotvice @ an bose Yen Sf hedrag dures wewot=notenoos) ont ) 
Xo notdeveree et? .#e%s Lemogeth motuneom) omy at Ltoga oft to Lasogeth hd 
tagdia saw boa ,ttooh mt toot ytatht tuede begerewn dfq ourod sewog edt oh 


me moiventot xno wt to tetoeuse ed? selede bot motemeeg? ah ylettiae i 
efit 36 enoliner grove Lorne ant of sonmetet yd meee od yam eLodw 8 4 
~qhtousd Lavomm) belsidus vetqed® esd mt Obi dug G-K wenaq mo eave rowed 7 
te ltevsout Lana) edt 20> beaedouny ,fevede enwel of To eew ef? .mold | Hy 


soliavmond otetorttadwa exge! tow eds stelquoe of eldizeog tt Sovebmex 


st oa moGe oe moLdomMt a? thaw tlew tevkt odt thmveq oF dywone yluse 
oimagy ti) mock vetuw eit evteoor of ybseox aw Lame’ 

oSBL~t aegoy 4 Debwloml »bOL-R bua GOL-R .SO0L~It weak sdatuestod? 
mioyong ott nt wuyate avotrey woda yylovidenqeer jtoowd Y8i<H bus ael-R 
“tive oa Sue yousoR tower exit Yo este edd ta xrow moldarsore edt to a 


Os me ante 
Lywadte esis WE bedonet sed gutvad vies sobtenews 10 wasted toca at rinean 
i At if i in oe A iy eae 1 


i's j Ju i¢ ; ) i be 
hee LAS Uhl WATE Capel TAAL Ds eet 
ey VEN Y He LION Late ts 83 Utd pt Lea ; hi 
, : } F La on a | va ee i, up ve vey y Pay id) 5) at 


él Sate 


is . 


) .eeofl mela ,% xl of akveoion3 107 YI09 


47 


iN | BOLAK ogag ened oF 


3 


ri 


ie 


Copy For EncLosureE to Mr. J. Allan Ross, 


WALTER J. Francis & Company. | 
To fuce page H-185 
| 


be Ldu2¥ 


Generul View of Power House Excavation, 
Looking northerly. 


Taken August 7th, 1950. 
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General View of Fower House Excavation, 
looking northerly. 


Taken March Grd, 1920. 
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which worked down from the northerly end. the trimming and preparation of 

the sides and floor in detail for the reception of the concrete was carried 
on, unit by unit, comaoncing at the southerly end. The general progreasive 
plan of construction may be seen by reference to the photographs describing 


the Power House in Chapter 2, pages 2-60 to 2-64. 


The Tailerace excavation consisted mainly of removing the temporary 
dam along the easterly face of the Power House substructure. This dam was 
taken away after the turbine installation had been completed, by the use 
ef a travelling derrick with an ocrange-pecl bucket. The excavation was 
done wnit by unit from the southerly end of the building, and the spoil 


wae cast into the river. 


With the exception of the excavation work done by the travelling 
derrick and orange-peel bucket, #11 the excavation of the Power House 
wag carried out by the use of plant previously omployed on the Canal. 

The excavating wnits, when relossed from the Canal work, were transferred 
by means of the GCueenston-Power House Railway to the site of the Cower 
Rouse ond there employed. 

Subsequent to the completion of the installation of Unit No. 5, the 
excavation methods above described have been modified owing to the restricted 
ares of operations and the proximity of the main units; consequently some of 
the smaller shovels formerly engsged on the upper works are now being need in 


the excavation for the extension of the substructure, but generally the same 


principles are employed. Q a N 


Consulting Engineer. 
foronto, March 27th, 1923. 
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